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The following changes in Fed. Teat ~chOd Std. NCI. L51B,
dated NQVe&Cr 2.4, L967 , have been approved by che Cam-

misaioner, Federsl S.PPIY Seiwice, Ceneral Services M-

minis cracion, for the use of all Federal Agencies .

Table of Concencs

Change “Mcroscaplc Test for ~cal Coating Thickness ASTH A .219” to

“Scandsrd Nechod for Heasuring Meca L and Oxide Coating I%ickness.- b

Microscopical Examination of a Cross Section ASTM B fM7. ” ‘

Change ‘TSagneclc TeSC for Local Coating Thickness AST14 A 219” to
“Standard Hechod for Measurement of Coating Thicknesses by the Magnetic

Uechod 6 NorumaSne Cic Coacing~ on Hagnecic Basis M.ecnls ASTM B 699. ”

,,vhemi==l Dropping Tes C for kca~ COa Cing nick-schange - A.5TH A 219”

co “Standard Method for Measuring the Thickness of 14eCallic” Coatingg

by the Caulomecr:c tlechod ASTM B 504. ”

Induscrv F!echods and Definitions Acceuced Under This Standard

Delete “AST?! ‘A 219 tiechods of Test for Local Thickness of Eleccro-

deposiced Coating> .“

Add “A-SIX B 487 Standard Uechod for Ittasuring Kecal and Oxide Coating
Thickness by Microscopical Examination of a Cross Seccion. ”

Md “ASTM 3 L99 Standard Method for Heasure=enc of Caacing Thicknesses

by che tignecic F!echod & Nomaagnecic Coatings on Magnetic Basis tiecala. ”

Add “ASi% B 50fA Standard %cho.i for Measuring the lt.ickness of Hecsllic
Coatings by che Caulomecric t%chod. ”

RST.iIN Ii-IISCOVSR PAGS N INSERT BE?CIU TEE TAB= OF CCNIZWS OF THIS
STAN—DMD .
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Ims 3Lmdard was awrOti by the Canimi.armr, ?ad.rd Supply Service.
Gmbsrr.1 semi. - Ad!aini#Lr.LiO.. for the ..e of all Fed.ml agetwies.
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Addnim. ati.., acting es m ●* * VIe SuperinLendmL .x 00cummta.
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INRWUTION SWX

lhis F’ed.ral Test Nathud stamiard is issued in lcw!.e-l.af l.m L. pm’ait
Lh. insertion . . -ml of new .? revised .ectims and Lest rmt.hcd..

All .=,, “[ Federal Test Method Standard, shuuld keaP them UP to ti~e by
inserting mriscd or new sections and Lest meLhcds ●s i.aumd ●nd -vk.s
Wwrmd.d and cancelti w..

Newend revised maL.rialandCancellaLianswillkc issuedtier Qunge
::.tices.Aicbwillkc m!=beredc=nsec:tivelrandwillLearLh. data.f
iss.mce. Cm.nKeNOtices should be mL.inOd .IXI filwa i“ from or the Table
.? Contents until such Li.M8 ●, they .* s.rmraeded by a r.issue .C th. .ntire
<Ltird.
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1.1 mis !mtbod cover. pmsedms for dswmtntng th cwwpiibimy or auainm uw to hta-
.gmnu3ar cormsica.

2. P6P2H2TIW

3. nN? SolllT2tm

3.1 no c.oluticnfor Otchiq prior to Lmmslon Ln the sodim-cbl.rid.-hpdrc@n-pm0xL& solution
Sh4U b or the f02,20w-Lng Calpaition:

Nit ric ●cid, cO!l.ezlLrl&ti (70 P8rcent ~ y&
HJdmfluoricUid (@ pm-cent)
OLstilladtmter——— -945 U3:

3.2 llm acdium-=hlOrid.+@WeWph& ooluLionsha12k of the rGllawingcwsiLlml

Mm cNorido —57K.
Hmirogen F-MI*, 30 mrc.nt (c.P. ) 10 m2.

3.2.1 Oilurmto 1 I.tterwithdia%ilbd-Lar. Um aL l.ant30 ml. of th. solution for aach aqw’s
inchof _wd SLWCimIIsrrace. In a13eaaos,6pe.ckarmnha21Lm cmpletdJ co-d wttb c.olutlon.
Mom than cm. smpl. of the sme allqp map ta m-r.adod in tha samd mntatmr prc.tided that 30 ml. of
wlutio” ●re uacd for each qmm Lneh of .peekan surface d prnvlded Lh. s~imni do rat ti.ch
each other.

3.3 Tn. solutionfor etchiq Prior!,0mlmwJaeo@eexaminationtiallb of UN fo12ains cu@aiLiOnZ

Nitric mid, .xmmm2rated (70 Prcent ) 2.5 m2.
Hydrochloric acid, cc.ncmLrated (c .P. ) !.5d.
NYdraflueric-id (LSpmcant) (c.P. ) 1.0 ML.
m.tilled tit.., 95.0 d.

L. Tin’? SI!2CDWE

L.1 ‘M Lest spa.lmma w ta of q size and sha~ ..anvenknt for p.rfwmins th. rqaimd Lent.

5.1 In the cam of chd allap., the cIddiw till h .cwmbt.ly rmmmd frcm teth tia of th.
saple by filing or other sultablo reans to woid c.thod2c prOLecL1on or th. mrf=. Lining ewsimd
bp cladding on adjacent ‘areas.

5.2 Immrea smpleo in the titric-.tid-hyd.ofl ..ricM.cM .t.hingad.tlonat m r. (9j0 C. ) for
MU mtn.te to produce a unifom surface condition.

5.3 MUM i. distilledw.Ler.

5.L time in .Lmemtr.twd rdtric acid (7U percent) ●t I-x80 Lcmpm.tum for 1 mlnutato —

-W mt-3~C COW-, th4 MJ h-m bwn P1.Lea out on the -1.,.

m. PES? )EPIWOsT& ML%151b



5.7 th,h & dry.

5,8 Raw-o sewrti mll .ross-mctlonal specimens trm each SOMP1. nnd aaAs2m atcrowwtc.12J
at lWX, Cm the presence .1 intcrgrunul.rcorrosion.

5.9 If no inlor.gmnuhr.Lt.ck1s efident,eLctItlw m.ccimena in the titric--id-hfl= hloric-~ld
solution [or 6 to 20 sec.rds,rinao,dq, d gain exaim micmacopic&lJ at 1(OICar t.lmprmcnm
of intergranul.reormsion.

6. FzFORTOF =L15

6.1 Rem2ts ah.11 k reported on forma eith.r furnished or .PPMWLI by Lh. procuring .@nq. Th.
m%%+ shall refer to the conLra.L or wrchasa order, and hall imlt!da .11 information rquesicd by
the prvc. ring agency.

.
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1. Scorn

1.1 lhismthas co-ra the .2iamAta timion Lest ford.tamtninsth. stmss-c.rrosion8usc@i-
bilitjof ahminua .22q plst.,e.xirusions,d forgtngsin the .ahortLranwmrss (kimctiOt!. IM*TM
tMJSt h ●t le~t 0.72 imh thick In ihe short trul,mrm dlmction.

2. AF’PARATUSAlto mGiNTS

2.1 App-r.tusd ma.santsUC.81Sin Ute.ltemaLe-i8wrslontestshallmnsist of th. f.llmins1

(a)

(b)
(c)
(d)
(e)
(r)
p!

iij
(j)
(k)
(1)

(1) Tr.Y forsFEcim8nsad reservoirfor solution,tir a.PP4 or pm?, or (2) - for
soltiw ud maehatt= for lowering.F8ctmanainiod rdsim2 th- t.- td. ot
(3) t?nkforsolutionad f..riewboelforimmrsims s cinns.

YTimm for mgul.ilnsintm-mla of immmi.n for (a) (1) d (a (2).
TesL.&ineL .. mm withm.ns for.o.trollirg.ir$tmwr.turas& relatlW hdditJ.
Numbur M-32 dud- acmws dnd MJis.
Mquid m.pmm or other suibble A. d?ie.i ehting.
Tuk nicm.neLOra, on. & tw inch outside mi. r’xcatera.
Ac.tons, soil= h@vxid., titric .cid.
Test solution.
HydrowL.r for detemintng a.linity.
Kicmscope withr- of ndgnific.tion frm 7S i. 2fR.
PM Mawr.
Surf tie rOughMsa indictor.

2.1,1 Swcimn tr.ys md tmkn. Trays md treks shallbe &e of plastic,h.rdrubimr.slash or .
c.uikblytouted-hmtmm c.llc.J.

2.1.2 Y&b,s. ?tirs &&.J2M .f Lhe“Prcsm!+y tYP” with. tot-lCY.I. of WI. hour.

2.1.3 Testsolution, The test sOl.LiOn shall .ormist of 35 gr.m of reqT..L grde eadium chloride
Plun distilled w.ter to M!. OM liL.r. AL l.~t ~ ml. of c.ol.tim WI he .ard for & s.+am inch
.r .p8cbn s.rreo.

3. TssrSFEC21W8

3.1 OrienL.tion.

3.1.1 Plate. Srackns sh.21b *chinad frcm pl.Le 80 Lh.t th. c.”terli m of the +weimn, hich
is 5. the ,m. or ~ .ppliedstrass,repreaontsth...rt.a.limof the D1.L.. The Orient-ti’andtti
k4 .. *- in rigtm-ei.

3.1.2 Sxtmsiona al forgings.Tie shortLruu.er#egroinori.nt.tion.dm21h de-mind tJ ~-
‘bg the grdn patternd . tnctmtchnd extrusion or forging. Th, C-,lWB sIIJ1 than ka ~hinad m ib.L
LIWJ mpl-em”t the short Lrnnsvms. direction.

3.2?Sp.lmn tin.ions da ritidh SF. tin dimmsiom uxi =.~r...rmiti *.11 b .. ti~ in
figure& The ~Pf.co ah.]]h . mchitmd ri.i~. m. disinter.r tlm tingeslid:h det.m,imdby ih.
M4eri.1 Lhiclaws, belnN the l.rgc.tl size ah.mn in riprc 2 P,sible to nmchlrm frm the ,*PIo.

3.3 Machining. kkhinin# prtitice. &h.11 ba such AA the mt.llurgicd sLru.L.m of Lho oaplea is
not ch.ngod.

3.L ld.nt i Cic.ti.nor specicena. Spoekrmu .I.0 test id.ntiri.d by staping dmi.mm or pl.c.tic
L&ss, bicll am f.stmod 0“ ihe stra, z.i~ screw with . aecmd mt. .%rkti 01 Lhe amc!aen itdr with
and electricetching tcoi .t the edge of the ,1.; is Parmisaibl..

FZO. TSST )ETIGU ~D. NO. 1Slb
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L. ?E9T~

r,.1Oismn,icmslEamll-rdn. k.SUM Ah. CUf.8id0 dlmit.r of fh. mchinml rim -t Pointe ul~.cmt
f.. the drtllsd hol.a md on both aidm of the holes t. the mmoat O.CO1 irxh. ATor6go the tm masurs_
D?nta. )Ama.re th. .dl thlcti.b t. the M*IW o-w] inCh i. at lUSt lW PISC.3 s]DIU the miitbrb

of the amclmm d *-IWO tie -W .

L.2 Stmsc.ing Spcimns. Stm., the BFocium by ti@.atiw Lha n.t m tha ael’w until ths m-

q“kud reductionin dlumL. r is tied. ml. i. -~*~~ b *C-L*7 ~u=~s. ma m~~
mductim in diamt. r nhall b ~tamiti W . . . .r the fo~ls:

on f-w-~.

A .+
i

mere:
A . ~~W. M 00 ~“lmd fordmimd atmas, inch*.,
r - d.,imd Strac.m, P.a. i.,

OD - cut,ide din!-ter hfom sLm$BinK, inch.%
ODf - diumf.ar that gim. f=od~ ,t~,,. ‘he,.”

t - wall thicbteso,inchen,
D -- di&uater, (00-t), iiuh. ~,
E - 4“1”. of 0h9tiCitJ, Id
z - r~tim of nit (0.9L when D/t - 11. 5).

f,. ) bpdr.tion .r .pecimms r., a2twIut. imm”im-.. m. SP8tina..ddl b .huwd in adorn
prior Lo uaasurir.aand again ●ft-r .LIYIC.SIW. To prev.nt @lvmlc corrosion, dip the SLmasd SP. $-
mm in liquid nr.opmm ● that tlm scrmf, nut, AM ● SMI 1 portion or sd~a.mt slmcimm .ma ●m
covered. Wni1. the mopmn. 13 sti] 1 mt, place the .mc ims.. cm ● pl.aticstripto which they &em
tian Lha .,,ipren. dries. Allm neoc. raw to d~ b ●PPmtiMIY Om hour. bti the ti-~~
poriia. or the scnckn bY ti!i% with .C.t...*L cOLLOn. b~in altamam-imeraion tesi nlth m

rurt. her delay, h aatmm d.las of 3 hours bstm’unn streasim.s UV3 initiation of th. stm.a-e.rrzion teal
~, ~-~ltd,

L.& fm.il* of .lt.anMLe imerai.n.

L.L.1 Lammaio. cycle. Th. timion cycle hall b such that Lh. apeciimna mm m-red by the tit
sOIUii O” f., 10 r&nuLe, of ..ch h.”, .lKI “m.”emd for ~ minute,.

1..L.2 Method, or c,clins. Altemnte Imrar,lo” of +-he ,paciuams w be .ccOwli, hod bs ~ or
..=r-l bsthods: [ 1 ) The s.1.ti.. w tw m.ed by .ir L!mmsure or by . potithylc.!m ptzq ri-m . LA!
t. c.ver spmirxm tiieh 4 at.tiotiv in . tr+: (2) Spectins cv t- fhed 10.. com08i0n-mc.ist*t
rack kiIich is l-red at interv.ls into . ,L.Licm-q LA! cmt.ining th. a.l”tim: or (]) SPCSMQI. w
be fastemd to . f.rri Me.l ar,.ngmant by b+ich they m., ihrough a st.ttar,.~ LMI( or s.luf.ion.

L. L.2.1 t. prwmt @vuIic c.nwr.i.n, ,p.imm. slmll not touch one mother nor any ot.hm hr.
mt.1 during Ch. .ltern.t.-imemien teat paricd.

L4 .2.2 Spectina of -22LYS conL.lnir# delitar.te .ddi t ions of .oppar shall not ta up.m.d to th.
- sol.ts.n used for A1-Mg-Sn Alloys.

L. L.> Napl.cewnt of titer lost by ev.pw.tion. I% -11 solution .dkI1 be che.kd e.ch workirg
day with . h,dronm’. r to d,ierdrn the aunt of w. L., 10,!-. n. .a.e.aq .mamt M di$tilled ..L.r
shall b Add to bring Lh. ~lt cmc.ntr.ti.n LO ]. 5 pare.nt.

L.L.L Repl.cscamL .r SOluti’nl. Fresh s.luLi.an Sh.11 be “r. bl’ed mokly. It shall h.m . #l or 6.L
t. 7.d ea. prefxred, 4 shhll ka mi.t.i..d within Lh.L r&ge by th. .d.Jiti.n of pi~~ . . KI.

L.L.5 Teq.cr.t.m d ml.ti’m humidity. Air LCmFarUtur. “r Lhs Le,t c.bin.t dt.11 bm W : P ?.
h Llts rel.Liv. humldit, sh.11 be L5 ~ 6 Frcen f-. The ac.)ut]m tq,.tum sbdl tw 75° s P ?.

L.> lest d.r.uci.. m. dur.t ion d the .lter*Le-imar3io. L.SL sh.11 h .S ~pcirid i. tie ~-
Lrmi.1 .p-miric.. ti.”. me test ah.z) k run c.mtinw..,ly f.. the L1m ,!,dic.t.d OF until fdl.m has
occurred with imermptinm !,nly ro, clmngim s,,l.tim!s or .Xxnlning sm.lme”s.

RIO. 7?3s7 lEHrIxI 5rD. NO. )51b



b.b Xxnminntion of specimms. At the end of the tout. spacimne t.hdl ta eximind lsWdlddJ MA1*
wet at . mgnificttionof 10A for cnmplhnce with th* m.i.imnts of tb. dotdl epectflc.licm. If
rmcesw-y w .sld In exaimtian because of discoloration of the smcimns. th. f.llwiw cl- ~
CCd”m q ba Usd:

5.1 me mwt til hand. * fdming:

(a) Producer .md lot Ilmt9r.
(b) Spacifi..tionad ccmtr~t mmtor.
(c) TLmc.s-.orrosi.mteathad” or “strma-c.rm.ian tast fdled” in ticor+memwithr8-

dts Of the Lest.

I

1.

,.

l;’)
..

FED. YZ51 -D s7D. MO. 151b
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Imlmb 82j

FKU16 1. Orientation of C-ringin -1s%10. to plate.

O, D.1.00I°n {1/4%

3/8”

Q-{
-.

/ —(

-.
1.00L’”

(,0 “

o. D.. c.
1“. In.
0.100 0.056
0.150 0,064
1 .25C O.IDD

61 —
Gutsid. Machined F1.iah - 32

13/64,< Drilled

T
Hole

F?CUIQ 2. C-ritw *pac Iron..
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CmC.& A2ALIsf9

2.2 &m@a. A ~lo la a quiitityof mtal. noloctodand~ fm thamkaraal for in8P8cLi0n,

~ ?=&~=M OX tiieh cm b US=I for chmicti &al.. A .npla my lnclti mtd mud ●t

3. APPARAIVSAND Iul=lIALs

3.1 Iha mpratus ad mit.riala WJed tiu b ouithbl, for UM t-at to tm redo.

L. Sum2s

L.1 SelectlJlg of 8!EPI*.. Smplem am h m NZoGtd u ta b WlrOamtatiw of tie -m dr
insmim. It du21 ta d8tmmtrd tbst th. mbhcd of “lwt$+t tb. M@. 1.mti.f.etov for the
Partlcdsr wtd without .UM.-.2 ca nt4minati0n & u122 pmdma ● mpr.mntatim 9aqtl*. Sc=Pl* -W
f?ca q pirn sIML2 b such that it mpmsmt. M curk w pnmibl. tlw -w of tin wLlr8 phc..
illclting q ~ty or mgrsaation mm w b9 pmwnt. &mpl.a f ma cutfmgo or wrcwht prO-
doet. shan .onaist of m VQIOF.ti%. PI*c* of otal. or of dri221ng0, m12Mtt3a, or dipptnz. taken in
ueo~ With th Applicabl. tint M#lW6nt o. A xiUmd or drilhd 8np3e IWP19smttn2● cross
Wctiorlof th.=AJerltidrollha takm Whamnr practicable.In eu=s *W crO*@-nctlOa.Yu@lJUis
not fustbh, drilledsa@*s sha.3.lb tab frm ● FOrtim mtdwq botvmn Lhaouti md tbuctnhr
of tie 8u0rlal. u it in knownthatcertainP8*8 of thsUtm-td am rmtWp*mltativo d W13.1mt
be @ in erxlitas e.xhas rism., rumor., or other@xtr&fmma “Ctlms b theelm or Cwtlnga,
Culples cJm3.2mat b Mlr.ctd f?m the. pm-t’. S=P2.e w t- *t=iJmd f- ~d -St awe=..
Pmcoduma forobtdmiw chmck anal,mi, -plea am d)- tn CiSUra 1 d in table 1.

6.2 Pmrunti.n of sample.. The curfac. of th. mtarfd Irm +tich 9MP1. ~tsi i. to ba iakm
U be clti bf appropriate - to Jn-erWt Com,nirlstion of tb pspamd Uq13.. surface MIA
chmll b cUmcudd if it is c0nt5min9td h q w ●. with cormalcm PI.c41. L., ail, or dtrt. h
Pmctkubi., drtlltng, mllWtZ, ~, d oth.r mehlnlng OPmtion. til b prfmwd wMtOuL th.
urn of -tar, oil, or d.her lnbricanta.Cutttn,fnpnd. d premurea in d.2mcbiainf Owratiom ahdl
h emchthatm turn@ take.plainte .- titentionof W. tied exq.mtti= Of thetiti=Dtd.
2qJle M mall be fma of h., *sag,cmmdnated mufacemetal, .srwae+oli,dirt.px=r, or
otherfo”ign Nbstulms. H~Lic -Plea w t, cl.ancd titb ● ~. IAud imtala, auh M f.rrc-
kllay., W h .mshed t-s sutt6ble aim in .ppr.tm dmi~ to wlthctmd wnm abrdm t.rcw.
Wltlmut cOntOmtM tti the test IML.rial. men it 1. imwoibl, to cbtaln m til-frm mqle, the w1.
w be clb with . mlmtil. mlnnt clom.r such u .t&l .th.r or ..timm foil- by . rim. with
@LWOl.

5. ircummm

5.1 unl.s. . F.m_ticuhr mthcd or” anal.y.i. i. cmcified,MJ qmll.~1. A?JXmthcd shailb sc-
c.ptahl..Other mthcda shall tiDO be am.pt.bl. if the UCWUY of tlw mtbod 1. duonflratul by cm
F-r% %. -milt. with a .oomr.ti= l.? a!mlpd a:- tie of ● tilar udal.

,,

=. 1297 ISTMD STD. k13. 15ib
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6. IICI!LS

6.1 in apaeialcases,him.mml!q difficult..w b“ encmmerea, $uiLablasamplingpmxcdvres
tillb c.pmifled w the Pmcuriw agency.

7. moirr o? EwLrs

7.1 T)), msulh of chdcal amlrsi. dull M deteminad to the &r Of deciaal placa. sham!
in the .hmdcal nq.lr=mts .PJcifbi for tha mterldl.

.b,..-,-K, ““”
4 J

A“ 8 c
FItIua*. 1. 1)611k.iiotn k ahtti.inz AWL .mIwiY nmphs

1-

?:0. l’/LST )t..HDD STD. W. 151b
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‘1

7A

b,

mm, rcmnds,

1
aprss,

~a

PAI-ai2adshApD91
U@i flu hr.

Bleat, bi2Mis,
mhbm, rwrda,

aqur+a, Sh+3.

Bored forgln.sn

Flat..

.
Sbapea

sheet, trip

1

SiSo
haractarintics

- wciic.u

Width of c-
auum gmat-
Iy Uc99ds
thicbwm

Tbichna. .+ to
2 imhes

Ibietams onr
2 imhm

Ilot of tha [.11
atw mud
(cut fl-a
largn dmots)

I@ud la@-
tudind2J

Awl&d!%

&id
area’

. .

Iltio-r 0.75

Au

-r 0.75
UDto 16.0

Owr 16.0

Up to 16.0

Onr 16.o —
UP LO 16.0

UP to 16.o

@ar 16.o

Up la 16.0 —

-r 16.0

up LO 16.0

——.
on, 16.0

up to 16.0

on. 16.0

IOMm U2.2
R-r 2L. 1%7

tin

ltm-
●r, tn. ~ ilwtrwiilma‘
w)

— Chip idsn h trilllmor ~
ttnfq2 CTOm netialor **

I Dk8.”
2/2 chiptakutbywor~

th9 aliim Crou autim, or by

I
drmlng through kb pim ●l ●

Faint tidwq tat- Um mltaid@
ygc*ru8hanai A,fm

+ ‘.7.2 :hl ~ pudl.1 to

i

I

tlmad.. 2f ~icsblm, the
piece w b drilhd m UM sids
anah-at Buui C, fi2um 1,

I prmidad chip ●m not takm m-
f.ilthy reprwant th. P9tii0n
midway tmtmn tie Out.M* and

I th. cnnt.r.
72 snplea fra tored fominm dull -

i= t- =idwn? b8tw90 th. Immr

=;

Sbaat br strip w b roldd both*’ W. to faci2itatoCU@@I.
wti forq2in2 cut2 Inche.

in nidtb uroea m nidth u
I-Oud.

1 Spcimm cl-ncd d then foldd

1
enc. or mm bf bri&n.S .tia L-
gsther ad .I.sins W. ~i~

! iAkenin Middl*orlU@bbti22-
! ~ in.ids sh.amd .dgs. or drU2-

1% entirely Lhmugll 1,- Lhe K1*
mrfaso. (IUiS@ ~f.,~d. )
S8mral U@t-wg. pt.ua w b
stukod tmikm. for foldins
.iml-iJ .

● -h Mph M ccmc.i.t of IWL 1... than 2 .-. .[ cwi UiW., uni..a oshehw ●DCirid.
DrUUng. or chip. droll bg Lak.” without lb. .wlication of mIier, .11, or .Umr lubricant,
.nd AU chip. or drilling. nh.11 b free fma .ca..e, Km-, die .r .t~r 10I’s49I .ub*L=c**.
chip. or drilling. nhmu not be .m+maid d.rti ..ttiW. ~i~ ~ ~ mu ~ ti ‘ti
-~o a *. 10 (2,CKX3 microns) .1.- W sWI h raish.d on . S.. 30 (5XJ micron.) .1.-.

b Whsn Die.. i. mtb.hct t. L.mim hat.. drilltnssforch..hUU2Jm1~ w ~ tam f- ● lmgiOn
t...t epa.lnn .; f- Lh. pt... ●t tiu loc.tlrn of th. ienaile .Futin.
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~

,.

-.—. . - –. . ..—–—--- .. A.._,-- .L --!- .-. ,---- .. —,. —..+ l,”d

Tom

tit, Utrtp

sheet

! wir,

l—

T4BIX 1. 170ceo”m. J., “..u,w~ .,!... w+... -.. -.....-.—

cross twill’

Sln -Ctiolul . dlw SMpliluJ imtructions ●

chamctcristic. - et.,,in.
m. . (●m-ox.1

,

sand tluu- Up 10 16.0 1/2 Spoeinn iwlz b cut r- db or

Wl=olri piecehalfiq M- tAs mtddh
r.hsctawr Uldmdmr olztizinclmstm
0.036 inch width and 18 tmhm in l@.@l. RO-
Uldall strip ~r of procuium w u r.r

etmetu-d Stripmllod lmgwJdi-
OYOr 16.0 1 MU7 .

Rnlld truu- UP tO”’16.O llz spGiaml dlakl b cut cl-a Ml
Wm+i ~mu~ of tit u mllod. lm-
O.W inch Owr 16.0 1 mdnimr of pmmdura mue u for
m’ lomm shnt d strip rdbi kMSitudi-

. . ..-. . . ..-. .— - _ E?U2L-... ___ _______
- ‘iJp to 16.o 172 C7112.tW* takm from mcmral minte

- . ‘or *FI tuba M2pled M prr.cLic-

ovw 16.0 1 abla. b ~ip. Lak.n tT mlllins or
mmmlni w rim- cm,. Wcticm.

— “-- -- — ““ - chip. taken by d U@ .r ---
th. full CWaS section of ths

I I I tin.

● Zuh BUPle til consist of Mt 100. MM 2 OUllCOS .[ drillimsB, untoss otlmhca .PcUI06.
ortmw or chips *U ~ L~~ ~th~t m. wll.~tl~ .f -to., O& w tier l~rie~.
mk all ehtp or drillinzs nhall Lm fma frm e.ale, ,$.--% djrt or other fordsn subsimcet..
chips or qillimgn droll mot ~ ow+wted d.rims c.ttina. miw ~fl ~ =11 W ~ Ml
PWO . h. 10 (?, - ~cm.) 8i=w d $hall be mtalmd en a S0. 30 (5?2 micr.ms) siew.

b m.. pieco in mub~ct to tension tests, drillin+w for check ma2.Taia w be tskm from ● “kmsion
teat .pmtmn or frm th* pl.ce ●L ch. location or Lba hmil. c.P8ci.wn.
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Ni.rmLW 2A..

SETITICC=CAL AXLLTS2S

1. ScQm

1,1 sFectrocM8hal PnOL.rain inchdm 611 Imttwh in Ullich masweralia or ●lecLMMW-letie radia-
tion prcd.md or Lmiu.ed in the aampie am employed LO d.1.mtm ecuapasAtion.

2. rEr2NI?Iat5

2.1 Edaeim spBctmche8,t.a2 amlysia. ~mim sp-ctrochcaical aMLJ.is is Lb. techniquw b
utIich the cJea8nts premnt era det.ru.tned by obmr’mtion of npe.tra frm test spcimns axciid by
C.rca, marks, fle. ma,or x-ram.

2.2 .WWIG. me w&itY or 643tai, ml-ted and I-RWWd frw the =L=M -r imFLiOn. W
requiredfractionof bt)icb cm b9 used for spactrOchuuLcaL Ulaiysis. A CSUP1* q irleludo 68U2 m-
m0v8.i at the tim or pCWiIW.

2.3 Test scecimm. m. portion or a sur.ule that is.used i. =kit.dsmwt-titi wL@*.

2.L Point-z-plsne t..hniw... mi6 ie.tiv.. Or UI&i. .iilizes m .l..bmd. 0Y4C4S cmtisLin2
or a test .pacimm with . fmsh]y pmpar.ad rht ,“rfc.ce and a eOunLcr .l.ctmde or w pure cmductin,f
material such as ~r.~it..

2.5 Rod or pin technique. This technique or an.aiy.i. utilises b-a .Ieekodaa m. or bmh .[ which
cm, La a rod 0[ the metal to bQ malymd.

2.6 X-ray tl..resmnc. LecYmiq. ea. In them mthOdS Of 0.uiysi& BPECMW!S S.1= OXCitOd LO fhlOMk-
c..c. bF I-rays and the fluorewmL I-ray npctra am armiymd t. det.mine C.ncentrati.na of al~ta
pm %nL .

2.? F911.L L.dmivm. Ttiis technique or amipin .tilims two electrodes,ma or Lathof tiich
consis:s 0: briqt.etttd CPlO chips. drillim.s,ml]liq, turnings, or grdae.

2.8 SOl.Lio. Lechniq... ‘l%is L.chni+. is ha-d on the ef.ci Latio; .[ the Lest srocizzan in soIuL i On
or its dried aal Ls.

3. APPARATUSANDNAIESIMS

3.1 TIM .Pre.rat.s and c.M.orials .aed shall be suLtablc [or the Lest LO b uad..

l.. S4MRZS ANDTSST SE2cnms

4.1 Selection Or sampies. wi.a shall be s. aelecLcd ●s to h mprmoentatim Or the miirn
quanLi t, or mLal unaer inapa.Lic.a. .%@.. mar be Laken f mm rmlkm m;ai. “If it is knmm that
c ert.ain psris of the material arm not rem-esmtaLive and b-ii 1 not be sod i. a. .nd it~, .~ch 4S
?imr$, m.,, “r qar axtramec.us McLi.n, in the ea.. .r cm.Lin@, samples Shall not b Lalml r-
these puts. Smpl. a may lx .bl.ain.d tram mechanical Lest .Wctina.

L. 1.1 1. Addition LO such tiy.m ●s ray h m+i rcd by the c.tttmct.nr lb. Cowe-nt w al..
W.im maim=. For Lhi, pur$nm, sa@e, a, required to d.t.rminn coda=. CO the a~ciri.d
ladle malysi. or check .maIysis or ih. de;ail cd LVWIUCLeps.if i cation droll h de ..diabl. t. Lhe
an roqu.st. Each sample EJMll .om,ain mrrici.nt maLeria2 ror rive .cmpl.t. C.menwmd amtyc..s.

h.2 kpt..tjon .f mple, ti t,w SpctiS. me .Urrze Or Lb =L.riu rIWZ mi.h WPle IMU
is LO b L&m ,h.11 ta cleaned by aRroF,riaLe beam LO LWWVQILm“bllintifm 0[ the flrexrvd Mph.
swra.e mt.1 h.il b di.c.tdad i r it iS ..md,ntti ti C.IV .4Y, . . with c.nvfli.n prod.. t., oil, or
airi. Cutting s~ds and prcs,.rcs in .1] mchinin.q .pe.atlonfi sha21 be such ihai m burning L&.s
place to C.”* ait.ration of the chemical .anpos itic.. or the I.m,t “r/d. SaG@e mtdl SIMli b rm
of scale, dag, ~rrace ~tal, grna.e, 011, dirt, pap,, 0, other r.mi~ ,ubm,anc.s. N~lmtic
s=@,, t’+ t= cleaned wtth e msnQL. Hard met.] s, such ●s term-ailoy,, eimll tm CIUshed to s.itabl.
ai.. in apwrat”, de, ig..d t-o. wiLh.tArnj m.. = .b.. slm far.as withmIL conLhmiraLln# the teal mnL.rial.
W?wn it is Lmpassiblc t. obtain an oil.fm. .ampl., the s.mpl. my b .Iedwd with a vol.tild s.lv.nt
cleaner such a, ethyl ether .r ●t.l,ane rol l.md ~ ● rime with eLh4.1 .
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I

mob 1L2.2

L.2. 1 T.sL W8cti.s for pi.t-tepl~ Lochniqw. T,at” npod.mena *all consist of w mr.ml’ialor
ices(includingcastted ●pctins) ubM 1. of ~urri.imtibicknmsto prennt ovetieating during
exciiatlon and IWOn tiich the reWimd f2*t s.rfaea can h Prewnd. A awoth cl-, flaL surface of
sufficientareashallta prqwad on Lh. c.mcti w corm.ti.maLshopwlhob lln pmpimd surttce
sha12be .ppraxlmILalJw.ivaLmt ta an inti-dlate gmmd curfam or to ● ti machimd surf-a

corrapmding to ● vahe o: 63 micrc-inch+..

6.2.2 T.st spcbmn r.3r rod or pin L.dmi.ua. r.,; rd. stmtl ,@ c&st , aachimd f- 8uP1* ttim
I’m fiai rhd or smtfinished mLOriti. .r ronud w dra.Ln2 ml Len mc%ti Into 2LMB tubihg. 2PWCbMI

shall be Bound and of ●ppropriate dimensions c.uitabl. to correct uP@lc.tiona d usage or the Eathod

ad Cqliplsni.

L.2.3 Test .puimna ror l-ray techniques. Test sFU2ssms shall b m-e+ in ucordam. uith c.r-
I’Qct appl.icatians and usagba of th. mthais and c+iwt.

L.2.L Test sF9.71irna ror pallet :uh+w. Tbst cpeimnnn shall bn briqustted fros mterial N-
pmaent. aita or iiw test pi....

5. mccmm&s

5.1 Unless. prii.uhr uath~ ana2Yaiais sFwcifimI,any applicableal?!wUmd til h accoptabk.
of.h.r =Lhoia t.!tall ●leo ta ,.c.ptable if Lhs .CCU,W 01 the naihd im dawnntratmiby COmPWiW lb.
mc.ultswitha m.uper.tivel~ analY=cdstandard-PI* of a .~l~r =~~1.

c!. ?oTrs

7. R2FORTOF FJ3LIL=

7.1 n. mm2ts or simctmhmical Maly,i. shall Lm dot-mined to m. number of decbal Pla.v
shown 1. the chemical requlmomrta specifhd ?.? ih. Ut.rial.

1‘
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lErlm&i.1 .:

12h2 IZSTDG

(IKum nts9 Wnc3mm=)

1. SCOK

1.1 lhiawihcd .xmrs pwcaduns for 10catlruIleab 4 ~ tb9rst00rlmNlile
in ma98b in which~ ia m -r than 1-9 ee. ~ -ad. It emiclstaof amlJZaS b91im
to thopa- aidsof an Waelmtdmawl(orsmmi ball —M alclasam),d Cb0cki4 for
hdl.a smpimz Iniothe macuated melomm bJ ttatIu● hdim w aWL-iar.

2. APPARAn29

21 W detector. hd.itm w awt-tmr, muitivtty 1-9 cc. 02 hall- rar wumt 0? W-r
(10-Jcc. permead or tattarwhenud with ~ e).

2.2 Acceamries for I& do-tor, u specifbd w ibe ~bctumr 0? ibo 1*
required):

~r (M

(a) Cnlibratcd la.k (for ‘Wlibrating leak d0i4ct0r).
(b) Helium jet or aMPliiuI + (t.r ~ test).

2.3 mxili.q WWM am., 10 micron. or lonr.

24 Vec.cd arlclc.llwm. (* figlme1.)

3. Ilk’fsnw

3.1 &2i=, wter-wmped, dr? (~qt @ ?. m=i==). .15PS.1.6. ~

3.2 Sodin8 rmterlal,e+si4 —bI,, rich●, ru~r corke,e.m’swdfittinsa,btid f24nzsn witi
+~. or .t>.r a.c.@abl.. _ CJUI,.

L. ITEmmEX

&.1 ?mF8m ●~r.tua to. opar.ation b aciordmc. with thsmmfsctumr-s Imtructims; C1OM lniot
.a.lmio led detector.

6.2 9r0parn *eseQl for towing M roumml

(.) Toot mssol to locate- easilJde~tabl. luka, usingih.mn~hcddescribedin -ml
Lh2. Saa3d risibl,l&.

(b) Cleanm,sl (in,ida ard out) to _ a12 ail, ZMA99, OLUPmlutim, =Lar, and
other materiel, that @@t inierI*ra with tha test.

L.3 ODtemine the rat. of onnll leakage of th. mmsl M fo2101Ml

(a)

(b)

(c)

(d)

(.)

(f)

Pako . heed t.st wtup ( fig. 1). making mm thstth. etibrated lmk i. .8 far u pru-

tical fm th. leak detector. al alz - OpmilW in m,sal d enelomlm.
Subjectthevesselto ● nccum ●n sFuifiedin U!.datail.racificatim, ad .PP2J h.li!m

.!, ainuam. ric prsssu” to other ,ido of th. ?eSsal ulz ( - fa.s. 1 ) . Shut off aul-
illarf Vaccim ,mll’m.

With calibmhd leak omn, OP. the lu.k detector Inlat nlm, IIOLE the tb, d all-
the helium wmuxmtral.im imlicshr m tba lank &tect.r to rnch a cm8LuU madir.z.

UfMn Lhe .Onc.entratim ~. cmsiant , mcoid’tlw madinz (MUZ.UJ+ 1* rati) 4,+ tba
.lapmd (m@librim time).

Seal the r=libr.ted leak, d .Ilm iba ~ eqmtlibd t2w to eiaPw. llq@ tho -a-
umd leak rate. :..

c-t. a.~~1 t~~ 16*. .8 f.~-.s

Actlui 1- of Y8,mol B - A — C,
A-nn.umd le.k rate .? mad with ctiibr.tod leak OF-n (4. J(d)).
B-Measured led raLe of -.801 alone (t. ta detembmd).
C-Knc&n leak rata of calibrated !ec.k.

m. SST mmm m. m. 151b
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A - LEA XI?TMOR - cAMERAIEDLEAK
8- AUIXX.XART VACWH ~= : - H~ (ENCXXIS!IRE)

C- VES.SELUNEJIZ5T - IEX.lUH (15 FSIA mN. )

FIGWZ 1. Hood Lest s.Lu P1 .

u

11A

c

A - X.EAK tEIUIW F - IELIUH JET

B - AUXXLIAR7 VACUUM WJRCE c - smFf,Ifz mm

c-vF.ssELutmERmST - HELIUM (15 F51A MN.)
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NOT%: ‘SMDIo?muWmtk-9-dt OEWIIdCL@-of dmumOumlOwqmlM~ or duifhtien of
Spulfkthm nqd-b 00 -t Mllkmct#. Cmnmmu mibldt$ad m Lbb km do rd -III* Cu hnply ‘Utboricstiua

EOnivouv 9wkk000flknnfmrlc-J dmumm(8) mkoulMdwrAlnkd ndmmra.

OEpAFITMEW OF THE Aluw

1- da, (M II-J

111111FI
“NOTED ST AISS

I I

BUSINESS REPLY MAIL,,$?s,CLASSPE. M,T No. 12C62 WAS”, NGTOW o c

W57AGE WILL BE PAIO BY THE DEpaRTMEN7 OF THE Am4v
-

Director
US Army Siatet-i~lsand Ilechanics Research Center

ATTN : DRY.,YR-sSS

Vatercovn, MA 02172
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